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(54) CBEPXWHPOKOnOJIOCHAH nPHEMOflEPEAAIOmAfl AHTEHHA 



(57) 

H3o6peTeHue othocktch k ameHHOM TexHMKe 
m MO>KeT 6b!Tb ncnonb30BaHO b paflnonoKaL^HM, 
cb*3H m flpyrnx aHTeHHbix cudeMax, 
pa3Meu^eHHbix Ha jieiaTe/ibHOM annapaTe (J1A). 
TexHMHecKM^ pesynbTaT 3aioiK)HaeTCfl b 
coaflaHMM ujupoKononocHoPi aHTeHHbi, 
o6naflaK)L^ePi pacwupeHHofi ao Tpex oicraB 
nojiocoM nponycKaHM^ v\ yMeHbiueHHbiiviM 
ra6apnTaivin, a rame cfeopMupyiomeft npn 
BepTMKanbHo^ nojiflpn3ai4MM H30TponHyio 
AnarpaMwiy HanpaBneHHOCTM b a3i/iMyTanbHott 
nnocKocru w BopoHxoo6pa3Hy»o - b yrnoMecTHotf 
nnocKOCTM. CymHOCTb waoopeTeHMfl 
3aKJi*oMaeTCfl b tom, hto CBepxwMpoKononocHaa 
npneMonepeAaK>mafl ameHHa coAepwuT Tpu 
M3JiyMaTe^^ sneicrpoMarHHTHotf sHeprw/i, 
npvmeM n3nyHaTenn aHTeHHbi Bbino/iHeHbi b 
BMAe HecuMMerpMMHbix Bn6paTopoB 
OAHHaKOBoro ceMeHun c aneiapMHecKiiMM 

ATIHHaMl/1 3XH/4, 3XB/4, 3^cp/4 COOTBeTCTBeHHO, 
TAe XH, 7JB, XCp - PJUAHa BOJIHbl HHSKOfi, BblCOKOfi 

n cpeAHew nacTOT M3nyHeHM5i, npuMeiw caMbitf 

AHMHHblPl M caMblfi KOpOTKklfi BHOpaTOpbl 

coeAMHeHbi Me>KAy co6om ko po t ko33 m bi KaTen e m , 
a paccTo^Hne ot ycTpowcTBa comacoBaHMfl ao 
KopoTKosaMbiKaTenfl onpeAermeT ujupMHy 
nonocbi comacoBaHUfl aHTeHHbi. MewoceBbie 
paCCTOflHHfl M6)KAy Bn6paTopoM c 
aneicrpMHecKoiJi ppwHow 3xb/4 m Bn6paTopawin c 
3/ieiapnMecKViMui AnnHaiwn 3XH/4, 3xcp/4 
Bbi6npaK)TCfl paBHbiM nepwueTpy ceMeHMfl 
oAHoro Bn6paTopa, a nepwvieTp ceMeHMH 
KopoTKOsaMbiKaTena TaioKe paBeH nepwvieTpy 
ceneHHn BkiopaTopa. Tpn BM6paTopa MoryT 
pacnonaraTbca no npflMofi xiuhmm t3khm 
o6pa30M, hto neHTpanbHbifi HMeeT 
anejapuMecKyio AnwHy 3xh/4, a 6oKOBbie - 



COOTBeTCTBeHHO oneicrpuHecKne AnMHbl 3XH/4 M 
3xcp/4. Kpoivie Toro, Tpn BM6paTopa MoryT 
pacnonaraTbca b yrnax paBHo6eApeHHoro 
TpeyroribHMKa, yron npn BepniMHe KOToporo 
oonbiue nnn paBeH n/3, npmew BuGpaTop c 
aneiapMMecKOM AnnHoti 3xb/4 pacnorioxeH b 
BepniMHe paBHo6eApeHHoro TpeyronbHUKa, a 
H3nyHaTenM c aneKTpuMecKOM atimhom 3xh/4, 
3 A.cp/4 pacnono>KeHbi b yrnax npw ocHOBaHMM. 6 
3.n. 4)-Jibi, 6 nn. 
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(54) SUPERBROAD-BAND TRANSCEIVING ANTENNA 

(57) Abstract: 

FIELD: antenna engineering, radars, 
communications, and other antenna systems 
disposed on flying vehicles. SUBSTANCE: 
proposed antenna whose passband is extended 
to three octaves functions to generate 
isotropic directivity pattern during 
vertical polarization in azimuthal plane and 
fan- type one in elevation plane and has 
three electromagnetic energy radiators made 
in the form of equal-section monopoles whose 
electrical length is 3^1/4, 3xh/4, 3xin/4, 
respectively, where xl, Xh, xin is wavelength 
of low, high, and intermediate radiation 
frequency, respectively, the longest and the 
shortest monopoles being interconnected by 
means of shorting device; distance between 
matching and shorting devices governs 
matching bandwidth of antenna. Axis-to-axis 
distances between monopole having electrical 
length 3xh/4 and monopoles whose electrical 
lengths are 3x1/4, 3xin/4 are chosen to equal 
sectional perimeter of one monopole, 
sectional perimeter of shorting device being 
also equal to that of monopole. Three 
monopoles may be disposed along straight 
line so that central one has electrical length 
3 xh/4, and lateral ones, 3x1/4 and 3xin/4., 
respectively. Moreover three monopoles may 
be disposed at angles of isosceles triangle 
whose vertex angle is larger than or equal 
to n/3,, monopole of electrical length 3xh/4 
being disposed in isosceles triangle vortex 



and radiators of electrical length 3x1/4, 3xin/4, 
in corners at triangle base. EFFECT: 
enlarged passband and reduced size of 
antenna. 7 cl, 9 dwg 
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OTHOCMTCfl K OOJiaCTH paflHOTeXHMKM, 8 
MaCTHOCTM K aHTeHHOfl TeXHMKe, M MO)KeT 6blTb 

ncnonb30BaHO b paflHonoKai^nn, cbhsu u flpyrux 
aHTeHHbix cucTeMax Anana30Hax bojih, 
pa3Meu^eHHbix Ha neTaTenbHOM annapaTe (J1A). 

KaK AJia rpa^aHCKMX, TaK h Ann BoeHHbix 
paAMoc/iywo', wenaTenbHo, htoow 
paAnonepeflajoi^ne m npneMHbie aHTeHHbt 
06/iaAarw cnoco6HOCTbK> pa60TaTb Ha JiK>6ofi 
nacTOTe b npeflenax oTHOcHTenbHo wkipoKofi 
nonocbi MacTOT. noTpe6HocTb b 6onee 
ac^eKTMBHOM ncno/ib30BaHMM cneKTpa 
paAMonacTOT MoweT 6biTb yAOBneTBopeHa nyieM 
^acTOTHoro ynnoTHeHUfl c BpeMeHHbiM 
pa3AeneHneM CMmanoB, oah3ko ochobhoA 
npo6neMofi *BnaeTCfl pacmnpeHMe nonocbi 

HaCTOT aHT9HHbl. 

CymecTByeT npo6"neMa najiyneHUfi m npneiwa 
cBepxujMpoKonojiocHbix cumajioB, cneKTp 
KOTopwx 3aHHMaeT nonocy HacTOT Tpn oiaaBbi m 
6onee. Ana H3fiyHeHHfl u npneivia 
LunpoKononocHbix cuma/ioB c MUHWManbHbiMw 
ncKa>KeHMflMM aHTeHHa Aon>KHa MMeTb nonocy 
nponycKaHun, cpaBHHMyio c nonocofi HacroT, 
3aHHMaeMOM cnercrpoM curHana. 

TaKMM o6pa30M, A^a pa6oTbi b flnana30He ot 

OTHOCMTeflbHO HM3KMX M3CT0T AO AOCTaTOMHO 
BblCOKMX MaCTOT, Heo6xoAHMo, MTo6bl aHTeHHa 
Aon)KHa hjim MeHflTbca Ana K3)kaoH y3K0tf 

nO/lOCbl MaCTOT, MnH BHOBb COmaCOBblBaTbCH 

m/mjim nepecTpanBaTbCfl BpyMHyio hjim 
aneKTpoHHbiiw nyTewi TaK, mo6bi nwieTb 
npneMJieMbie pa6onue xapaicrepHCTHKVi. 
OGflsaTe/ibHbiM ycnoBMeM Ha/iMHun oahoA 
aHTeHHbl b ninpoKononocHbix aHteHHbix 
CHdeMax HBrmeTCH cooTBeTCTBeHHoe 
comacoBaHne Ha Bcex nacroTax Hy>KHoro 
wi/ipoKoro A^ana30Ha MacTOT, o6ecneHHBaioinee 
HanpaB/ieHne MaKcwuyMa m cf)opMy AnarpaMMbi 
HanpaB/ieHHocTH (flH), HanMMne m CTa6mibHoe 
nonoweHue 4)a30Boro i^eHTpa, 

nojiflpMsai^OHHbie xapaKTepucTHKM, bxoahom" 
nivineAaHc h/im CTeneHb comacoBaHWfl c 
cjMAepoM ocTaBa/icq Hen3MeHHbiM urn 
M3M8HHnc^ b AonycTMMbix npeAenax. 

M3BecTeH BepTHKanbHbii^ KoaKcuanbHbiti 
BM6paTop (cm. M.B.BepiUKOB, 1990, CyAOBbie 
aHTeHHbl, JleHHHrpaA, CyAoarpoeHne, CTp. 191), 
cocTOfliijee M3 AByx MeTan/iMMecKnx uw/imhapob, 
ycTaHOB/ieHHbix coocho c AnaneicrpMMecKMM 
3a3opoM Me>KAy hx npnMbiKaK>mwMH Apyr k Apyry 
ropuaMH. KoaKCManbHo bo BHyTpeHHefi nonoc™ 
MeTannnnecKkix l\m/imhapob pa3MemeH 
MeTannnHecKM^ cTepweHb. BepxHMe TopL^bi 
MeTannnHecKMX l^jihhapob sjieiapuHecKM 
coeAMHeHbi c MeTannnMecKMM cTepxHeM. 
KoaKCkianbHbiM (puppp noAKnfoneH sKpaHHot^ 
o6onoHKOM k BepxHeiwy Topuy HM>KHero 
MeTaJinnnecKoro L^nriMHApa, a L^eHTpanbHbiM 
npoBOAHUKOM k HtDKHeviy Topi_\y BepxHero 
MeTannimecKoro unnnHApa, oah3Ko, nyTeiw 
nofl6opa cooTHOtueHUM pa3MepoB aneMeHTOB ee 
KOHCTpyKi^nn o6ecneHMBaeT paciunpeHMe 

pa60HMX HaCTOT. 

H3BeCTHO aHTeHHoe yCTpOMCTBO (cm. 
H.B.raBeriH, 1961, AHTeHHbl, h. 2, JleHHHrpaA, 
BKA3, CTp. 22), coAepxamee 
MeTBepTbBoriHOBbiM LUTbipb, m npoTHBOBec, 

nOAKfllOHeHHbie COOTBeTCTBeHHO K i^eHTpy 

npoBOAHHica m onneTKe KoaKCuaribHoro cJ)MA©pa. 

ripHHeM, OTflMMMTenbHOM OC06eHHOCTbK) 

HecMMMeTpUHHoro Bn6paTopa flBJiaeTCfl 
HannHne paBHOMepHoro ManyneHUfl b 
aai/iMyTaribHOfi nnocKOCTM b ceicrope 360 
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CpaBHMTejlbHO HH3KI/lfi K03Cf)Ct)MUMeHT yCHJieHMfl 

b HanpaaneHMn mum ropvisoHTa m 
SHaMMTenbHoe GecnoneaHoe paccenBaHne 
sHeprnn b ymoMecTHofi nnocKOCTH 
orpaHMHUBaeT era npuMeHeHne. 

Bee Bbiiue nepeHncneHHbie TexHunecKne 
petueHkifl oGecneHMBaicT pa6oTy aHTeHH BysKow 
nonoce HacTOT. 

HaBecTHa CBepxajupoKononocHan aHTeHHa c 

ManblM BXOAHblM K03CM)Ml4MeHTOM CTOflHUX 

bojih - KCB (cm. sa^BKa FR N2650441, MflK H 
01 Q 09/44, 1988), coAepxaLAas? Tpki 
LUTbipbeBbix aHTeHHbl c sneKrpuHecKo^ 
AnnHoi^ x/A nuTaeMoro ot o6u^ero <puf\epa t 
npHHeM ohh OTKnoHeHbi Ha yron 18 rpaAycoB 

OTHOCMTenbHO BepTHKanM C CMMMeTpMHHbIM 
pa3HOCOM B rOpM30HTaJlbHOM nJlOCKOCTH. 

HeAOCTaTKOM M3BecTHoro TexHMHecKoro 
peiueHM^ flBnneTCfl pa6oTa aHTeHHbl c 
HeAOCTaTOHHO lunpoKOM nonocoM comacoBaHMfl. 

HsBecTHa BepTMKanbHafl aHTeHHa-ManTa 
AHMHom 5x/8 (cm. S. Ballantine //Proc. JRE, 
1924, December, p.833 (GB), coAepwamafi 
BepTMKaribHbiCi npoBOAHMK aneiapuHecKOM 
AHMHoPi 5a78, coeAMHeHHbiR nepes KaTyniKy 

MHAy KTH BHOCTM C KOaKCMa/lbHOM JlUHHeM M 
HeTBepTbBO/lHOBbIM npOTHBOBeCOM. TaK KaK 

AnMHa M3nyMaTenq 5X/8 - He pe30HaHCHafl, ee 
AOBOA^t ao sneKTpMMecKO^ AnwHbi 3 x74 nyTeM 
BBeAeHun b nonoTHO M3nyMaTena HHAyKTHBHOrO 
aneMeHTa: KaryiuKy MHAyKTMBHOCTH L mjim 

OTpe30K 3aMKHyTOM J1MHHM C 3fieMeHTOM 

HeAOCTaTKOM M3BecTHoro TexHunecKoro 
peiueHMH flBimeTcfl y3KononocHOCTb aHTeHHbl m 
ee 6onbUJMe ra6apiiTbi. 

HsBecTHa cKpbiTan aHTeHHa J1A Ana YKB 
AMana30Ha (cm. r.B.Pe3HMKOB, 1967, AHTeHHbl 
J1A, MocKBa, CTp. 391), coAepwamaa sneMeHT 
Boa6y>KA©Hnq v\ cornacoBaHun, KOTopbie 

BbinOJIHeHbl B BMAe TpeX JieHTOHHblX JIMHM^, 

HMeiomne nepeMeHHoe BonHOBbie 

conpoTMBJieHMfl m o6myio A^MHy 3X/4, npuneM 
Ka>KAa^ neHTOMHaa nmm Bbino/iHeHa M3 AByx 
pa6oHnx ynacTKOB. 

HsBecTHa BepTMKanbHafl LUMpoKononocHafl 
aHTeHHa (cm. naTeHT RU 2036540, MI1K H 01 Q 
09/18, 1991), coAepxamafl Bn6paTop, nnenn 
KOToporo BbinortHeHbi M3 AByx npoBOAflmnx 
nnacTMH caGneBHAHo^ cfiopMbi, noAKniOHeHHbie 
ocTpbiMM KOHL^aMM k nuTaioLAeMy cfDMAepy, npi/i 
3T0M Ka^Aafl nnacTHHa ca6neBMAHO^ $opMbi 
CBepHyTa b oahom m tom we HanpaB/ieHni/i b 
cnnparib BOKpyr o6u^evi BepTMKanbHOM ocm, a 
cnnpann noBepHyTbi OAHa oTHocnTenbHO Apyroi^ 
BOKpyr tom we ocm Ha 180 rpaAycoB m nnocKnti 
MeTarmnHecKM^ KopoG, b kotopom paaMei^eH 
nMTaKDU^M^ cfwAep, npuneM o6a nnena 
pacnono>KeHbi c oahom cTopoHbi 
MeTannMHecKoro Kopo6a m coeAMHeHbi c oahmm 
M3 npoBOAQB nMTaiou^ero qbuiAepa, BTopow 
npoBOA KOToporo 3aaeMneH, o6pa3y« 

HeCMMMeTpMHHbIM BH6paTOp. 

H3BecTHa LunpoKononocHan 
BceHanpaBneHHafl aHTeHHa (cm. naTeHT US N 
4970524, HKH 343-752, 13.11.90, United 
states of America, ARMY), cocTOflii^aa U3 

HeCMMMeTpUHHOM BUSpaTOpHOM aHTeHHbl, 

nuTaeMafl mctomhmkom paAnonacTOTbi, m 
cTpyicrypa napannenbHbix npoBOAHUKOB, 
neKau^HX b oaho^ nnocKOCTM m HacTpoeHHbix Ha 
pa3Hbie nacTOTbi. 

Ochobho^ HeAOCTaTOK nepeHMcneHHbix 
TexHunecKnx peiueHnw 3aKnioHaeTcyi b 
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Han6onee 6nM3KHM no TexHHMecKOfi 
cymHOCTM w AOCTMraeMOMy pe3y/ibTaTy 
WBn^eTcn aHTeHHa c HecKonbKMMH pa6oHMMH 
nacTOTaMU (cm. naTGHT GB N 2317994, MflK H 
01 Q 05/00, 28.02.97, Incorporated in 
Canada-Quedae), coAepxamaa ABa 
aneicrpMHecKM npoBOAflmux 3/ieMeHTa, 
OTBOflRU4nxcfl ot 3a3eM/ieHHoro 3KpaHa, 
pa6oTaioii^Me b AByx pa6onnx A^anasoHax, 
npuneM Mea<Ay oneivieHTaMU aHTeHHbi wweeTCfl 
cB»3b, o6ecneHHBa \ou\an 3aBncnM0CTb c£a30BOM 
ckopocth noBepxHocTHbix BonH ot nacTOTbi. npM 
H3MeHeHnn nacTOTbi MSMeH^eTca actxfeeKTHBHafl 
AnMHa aHTeHHbi, TaK hto aHTeHHa nMeeT 
pe30HaHC Ha AByx He3aBMCMMbix nacroTax. 

HeAOCTaTKOM SToro TexHunecKoro peweHkifl 
fiBnfleTCfl HeAOCTaTOHHO tunpoKafl nonoca 
cor/iacoBaHMfl aHTeHHbi. 

TexHUMecKMM pe3ynbTaTOM npeAnaraeworo 
TexHHHecKoro peiueHHH nsnneTca cosAaHne 
innpoKononocHoCi aHTeHHbi, oonaAafomefi 
pacujkipeHHOM a° Tpex oicraB nonocoM 
nponycKaHUfl n yMeHbiueHHbiMM raoapHTaMH, a 
TaioKe 4)opMwpyK)LAew npn BepTHKanbHofi 
nonwpusauuM n30TponHyio b a3HMyTanbHow 
nnocKOCTM AnarpaMMy HanpasneHHoc™ m 
BopoHKoo6pa3Hyio - b yrnowiecTHOM nnocKOCTM. 

YKasaHHbM pesynbTaT AocrnraeTcfl TeM, mo 
cBepxLunpoKononocHafl npweMonepeAaioLnafl 
aHTeHHa, pacnojioaceHHafl HaA sKpaHOM, 
coAep>KMT KoaKCuaribHbi^ bxoa, ycTpoficTBo 
comacoBaHUfl, m TpM nsnyHaTe/ia 
sneicrpOMarHMTHOM aHeprnu, KOTopbie 
BbinonHeHbi b BUAe HecuMMeTpMHHbix 
BM6paTopoB oAMHaKOBoro ceMeHMn c 
aneiapMHecKHMH anuiHaMM 3\J4, 3x B /4, 3x^4 
cooTBeTCTBeHHO, rAe x„, x b , Xcp - AnnHa BoriHbi 

HM3KOM, BblCOKOfi M CpeAHeM M3CTOT HSJiyMeHMfl, 

npMHeM caMbifi AnwHHbifi m caMbiM kodotkm^ 
BM6paTopbi coeAHHeHbi Me>KAy cocoi* 
KopoTKosaMbiKaTeneM, a paccTOAHwe ot 
ycTpoMCTBa comacoBaHM^ ao 
KopoTKOsaMbiKaTena onpeAenaeT LUkipuHy 
no/iocbi comacoBaHMfl aHTeHHbi. 

Me>KoceBbie paccTOflHUfl Mex<Ay 
M3nyHaTejieM c sneitTpuMecKoPi ahuhom 3x^4 w 
M3nyHaTeji*Mki c oneicrpMHecKHMH ahmh3MH 
3 XJA, 3x cp /4 Bbi6MpaioTCfl paBHbiM nepuMeTpy 
ceneHMfl oahoto kianyMaTe/ia, a nepMMeTp 
ceneHMfl KopoTK03aMbiKaTenfl TaioKe paBeH 
nepMMeTpy ce^eHMfl M3nyHaTe/ifl. 

Tpw M3JiyMaTenp aHTeHHbi MoryT 
pacnonaraTbcfl nn6o no npflMofi jimhmh t3khm 
o6pa30M, mto L^eHTpa/ibHbiM u3nyHaTe/ib niweeT 
anexTpunecKyio AnnHy 3x B /4, a ooKOBbie 
H3nynaTe™ cooTBeTCTBeHHO aneiapMHecKne 
AnnHbi 3\J4 n 3x^/4, nn6o b BepuiUHax 
paBHo6eApeHHoro TpeyronbHi/wa, npn stom yron 
npM BepiiiMHe Tpeyro/ibHUKa 6onbwe nnn 
paBeH B stom cnynae M3nyMaTerib c 
3JieKTpnMecKOM AnwHofi 3xJ4, pacnono>KeH b 
BepiuuHe paBHo6eApeHHoro TpeyronbHUKa, a 
M3nyMaTe/in sneicrpuMecKow AnnHbi 3x^4, 
3 \.p/4 pacnono)KeHbi b BepLUHHax npn 

OCHOBaHMM. 

CyiAHOCTb npeAnaraeivioro TexHMMecKoro 
peiueHMfl 3aKnioMaeTC« b tom, hto 
o6ecneMMBaeTC^ Tpe6yeMbi« yposeHb 
aneiapMHecKnx napaMeTpoB aHTeHHbi, npuneM 
senMMMHa conpoTkiB/ieHMfl ycTpo^CTBa 
corjiacoBaHM^ m MexaHH3M era BKnioMeHi/m 
Bbi6npaeTC« M3 ycnoBMFi o6ecneHeHna 
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nuTawiuMM TpaicroM (Tpe6yeMbiW ypoBeHb KCB 
aHTeHHbi) b nonoce pa6oHnx MacTOT ao Tpex 
OKT3B npM npamwecKn oTcyTCTByiou^nx noTepwx 
3Heprnn b aHTeHHe. KpoMe toto, npeAnaraeiwoe 
TexHunecKoe peiueHne no3BOJi«eT co3AaTb 
aHTeHHy c nsoTponHotf AMarpaiviMOM 
HanpaBJieHHocTM b oahom nnocKocTH m 
BopoHKCX>6pa3HOM AwarpaMMow HanpaBneHHocTM 
b opToroHanbHOM nnocKOCTM c sepTHKanbHoft 
normpn3auweM bo Bcefi nonoce MacTOT. 

CpaBHeHne npeAnaraeMoro peiueHUfl c 

H3BeCTHbiMM TeXHUHeCKVIMM peLUeHM^MM 

noKa3biBaeT, mto oho o6naAaeT hobo^ 
coBOKynHOCTbio cymecTBeHHbix npn3HaKOB, 
KOTopwe no3BO/i«K)T ycneuiHO peannsoBaTb 
nocTaBneHHyio Ljenb. 

Cyu^HOCTb npeAnaraeivioro TexHHMecKoro 
pemeHMf? oyAeT noH^THa ms cneAyfou^ero 
onucaHMfl n npMnoxeHHoro k HeMy 
rpact)MHecKoro MaTepnana. 

Ha c(Dnr. 1 n3o6pa>KeHa ynpoiAeHHa^ cxeMa 
nocTpoeHMfl cBepxiu m poKononocHotf 
npneMonepeAawiAew aHTeHHbi, cpopMkipyfou^eM 
n30Tponnyio b a3MMyTanbH0^ n/iocKocTM 
AnarpaMMy HanpaBneHHocTM c BepTHKanbHOM 
no/iflpM3aune^ m BopoHKOo6pa3Hyio A^arpaMMy 
HanpaBneHHocTM b ymoMecTHoi^ nnocKOCTM c 
nnHetiHbiM pacnonoKeHneM MsnyMaTeneii. Ha 
cjwr.2 npeACTasneH KOHCTpyicrnBHbi^ BapnaHT 
nocTpoeHMfl aHTeHHbi c TpeyronbHbiM 
pacnonoxeHneM n3/iyMaTe^efi. Ha c()Mr.3 
noKa3aHa A^arpaMMa comacoBaHMfl aHTeHHbi b 
nonoce nacTOT f H -f B . Ha cfwr.4, 5 n 6 
npeACTaBneHbi AnarpaMMbi HanpaBneHHocTM 
aHTeHHbi b a3HMyTanbHo^ m yrnoMecTHO^ 
nnocKOCTAX Ha nacTOTax f H , fcp n f B - 

Ha c|)kir.1 cBepxtuwpoKononocHafl 
npHeMonepeAaioLi^aq aHTeHHa 1 , pacnono>KeHa 
HaA 3KpaHOM 2, coAepxnT KoaKcnanbHbifi bxoa 
3, ycTpoi^CTBO comacoBaHMfl 4, m MSJiynaTenn 
sneiapoMamnTHoCi GHeprnn 5, npuneM Tpn 
H3/iyHaTenfl 5^ 5 2 , 5s aHTeHHbi BbinonHeHbi b 
BMAe HeCHMMeTpMHHblX Bn6paTopoB 

oAHHaKoaoro ceHeHun c sneiapHMecKHMM 
AnnHaMU 3^/4, 3^/4, 3x^4 cooTBeTCTBeHHO, 
rAe \ 4 , Xg, - AnnHa BonHbi hm3Ko«, BbicoKoPi 
n cpeAHe^ MacTOT M3nyHeHM^, npuneM caMbii^ 
AnnHHbiM 5 2 n caMbift kopotkum 5 1 BuSpaTopw 
coeAHHeHbi Me>KAy co6oii ko poT ko sa m bi Ka Te n e m 
6 c TeM >Ke ceMeHneM, hto h BM6paTopbi 5, a 
paccTOAHue ot ycTpoPlcTBa comacoBaHna 4 ao 
KopoTK03aMbiKaTena 6 onpeAenqeT wupwHy 
nonocw comacoBaHMfl aHTeHHbi. MexoceBbie 
paccTOflHMfl 7 Mewy M3nynaTejieM 
5 2 sneKTpkmecKOtf AnMHO^ 3Xg/4 n 
M3nyHaTe/iflMM 5 1( 5 3 s^eKTpunecKHMM An^HaMn 
3x^/4, 3x^4 Bbi6npatOTCfl paBHbiM nepuMeTpy 
ceneHna oAHoro n3JiyMaTe^fl, npuneM nepMMeTp 
ceneHUfl KopoTK03aMbiKaTena 6 paBeH 
nepuMeTpy ceMeHMfl M3nyMaTerifl 5. 

Tpn nsnynaTens 5 aHTeHHbi 1 pacnono>KeHbi 
no np^MOM nnHHH, npuMeM L\eHTpanbHbiM 
M3JiyHaTe/ib 5 2 MMeeT sjieiapunecKyio An^Hy 
3^/4, a 6oKOBbie nsnynaTenn 5i m 

5 3 COOTBeTCTBeHHO 3X^4 m 3x^4. 

Ha ct>nr. 2 Tpn M3JiyHaTe/ifl 5 aHTeHHbi 1 
pacnono>KeHbi b BepwuHax ymoB 
paBHo6eApeHHoro Tpeyro/ibHMKa, a yro/i npn 
BepiuuHe 6onbiue mjih paBeH jc/3, npuneM 
M3JiyHaTenb 5 2 a/ieicrpi/MecKOfi An^HOM 3x B /4, 
pacnonoxeH b BepiuuHe paBHo6eApeHHoro 
TpeyronbHUKa, a MsnynaTenn 5i, 
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pacnono>KeHb! b BepwuHax npn ocHOBaHnn. 
CBepxujupoKonojiocHafl npweMonepeAaiOLnafl 
am-eHHa pa6oTaeT c/ieAyfomwM o6pa30M. 

AHTeHHa 1 coAepwwT M3nyHaioinyK> cwcTeMy 
c TpeMfl M3/iyMaK)u^n m m o^eivieHTaMU 5i, 62, 63, 

HTO 06ecneMMBa6T B03MO)KHOCTb MCnOJlb30BaTb 

aHTeHHy 1 b Tpex nacTOTHbix Anana30Hax c 
MMHUMa/lbHO^ CBfl3bK> Me>KAy HUMM, npuneM B 
TOMKe noAann nuTaHMfl aHTeHHbi 1 nponcxoAKT 
comacoBaHHe MMneflaHCOB. Corjiacyromee 
ycTpoMCTBo 4 o6ecneHMBaeT xapaKTepucTMKM 
comacoBaHUfl HMneAancoB, paciunpaeT 
pa6oHMM Anana30H aHTeHHbi. 

YKa3aHHoe cooTHOiueHwe pa3MepoB 
n3nyMatoLi4MX 3JieivieHTOB 5 \a HanwMne 
comacyioinero ycTpoficTBa 4, a Taioxe 
KopoTKOsaMbiKaierifl 6 npn noAane Ha bxoa 
aHTeHHbi CBM-curHana o6ecneMWBaeT 
B036y>KAeHMe n3fiyHaK>mnx aneMeHTOB 5 TaKviM 

06pa30M, HT06bl CC|)OpMMpOBaTb B 

asMMyTanbHoii nnocKocTM nsoTponHyio 
AnarpaMMy HanpaBneHHOcTM c BepTMKanbHOM 
nonflpwsaL^etf, a b ymoMecTHofi nnocKOCTM - 
A^arpaMMy HanpaBneHHOcTM Tpe6yeMOM 

(fcopMbl. ripM H3MeHeHMM HaCTOTbl BXOflHOrO CBH 

cumana nponopi^oHanbHO M3MeHfleTcfl 
AePicTByioi^nPI pa3Mep aHTeHHbi, a npaBi/i/ibHbitf 
Bbi6op Mecrra v\ ycraHOBKM KopoTK03aMbixaTe/ifl 6 
o6ecneMMBaeT umpoKononocHyjo KOMneHcaLjwo 
KOMnneKCHoro conpoTMBneHUfl wsnyHaTerm ao 

BenUHMHbl, paBHOtf BO/lHOBOMy COnpOTMBJieHWO 

nMTaKDii^ero qtiMAepa. npn stom 
KOpOTKOSaMblKaTeflb 6 Bbino/iHHeT cpyHKi^nio He 
TonbKo ujupoKononocHoro cornacyiomero 
ycTpoMCTBa 4, ho m qtyHKLjMH cuMMeTpiipyioinero 
ycTpoPtcTBa. 

KaK bhaho Ha qbnr.3 SHaneHwe KCBH 
aHTeHHbi c yKa3aHHbiMM pa3iwepaMM 
u3/iyHaTenefi, HesaBMcuMo or cnoco6a nx 
pacnonoKeHMfl HaA 3KpaH0M, He npeBbiiuaeT 1.5 
b nonoce wacTOT f H -f B . 

(IpeACTaBneHHbie Ha <Jwr.4, 5 m 6 
AnarpaMMbi HanpaBneHHocTH yKa3biBaMDT Ha 
noBTopneiviocTb mx <$opMbi Ha MacTOTax f H , 

f cp M f B . npM 3TOM OTKTIOHeHHH 4>OpMbf flH OT 

TeopeTM^ecKHX 3HaneHHM He npeBbiwafOT 1 aB. 

FlpeAnaraeMoe TexHwnecKoe peiueHne 
o6ecneHMBaeT co3AaHne tunpoKononocHOW 
aHTeHHbi, cc>Aep>KaLneM nanyMaiOL^yK) cucTewiy c 
TpeMfl M3JiyHaTenflMu, pacnonoxeHHbiMw nn6o 
no np^MOM nnHMH, nn6o b BepuiUHax 
paBHo6eApeHHoro TpeyronbHMKa, o6naAaiOLnefi 
paciunpeHHOM nonocofi nponycKaHkifl m 
qbopMHpyioinetf n30TponHyio A^arpaMMy 
HanpaBneHHOcTM b nnocKocTn n3nyHaTenePi m 



10 



15 



20 



25 



30 



35 



40 



45 



50 



b opToroHa/ibHofi nnocKOGTM, a Taioice 
o6ecneHMBaK)U4eM cHM)KeHne 
waTepnanoeMKOCTM h Manbie Maccora6apuTHue 
napaMeTpbi. 

(Dopwiyna M3o6peTeHMfl: 

1 . CBepxiiinpoKononocHafl 
npneMonepeAaioLi^aH aHTeHHa, pacnorioKeHHaa 
HaA 3KpaH0M, coAepwama* KoaKCwanbHbifi bxoa, 
ycTpoMCTBO comacjoBaHUfl m M3nyMaTenn 
sneiapoMarHMTHOM sHeprnn, oTnuHaiou^aflca 
Tewi, hto Tpn nsnynaTenfl sneicrpoMamnTHo^ 

3HeprHM Bbino/lHeHbl B BHAS HeCHMMeTpMHHblX 

Bw6paTopoB oAMHaKOBoro ceMeHMfl c 
anejcrpHMecKViMH AnnHaMU 3xJA, 3^/4, 3x^4 
cooTseTCTBeHHO, rAe x^, Xq, AHMHa BonHbi 

HM3K0M, BblCOKOM M CpeAHeM H3CTOT kl3nyMeHHfl, 

npuMeiw caMbiPi An^HHbift m caMbifi kopotkhR 
Bn6paTopbi coeAHHeHbi Me>KAy co6om 
KOpOTKoaaMbiKaTerieM* c TeM )Ke ceneHMeM, hto m 
BM6paTopbi, npn stom nonoca comacoBaHMfl 
aHTeHHbi onpeAenfleTCfl paccTOHHueM ot 
ycTpoPicTBa cornacoBaHMfl ao 
KopoTK03aMbiKaTenfl, nphneM BM6paTopbi 
qbopMnpyioT BopoHKoo6pa3HyKD A^arpaMMy 
HanpaBneHHOcTM b nnocKOCTH BM6paTopoB, a b 
opToroHa/ibHO^ n/iocKOCTH - HeHanpaB/ieHHyio 
AMarpaMMy HanpaBneHHOcTM. 

2. AHTeHHa no n. 1, OTJiMHaioii^aflc^ T6M, hto 
Me>KoceBbie paccTO^HMfl Me>KAy Bn6paTopoM 
sneicrpunecKoPi ahmho« 3x B /4 m B^6paTopaMH 

sneicrpuHecKHMH AnnHawin 3x^/4, 3x cp /4 

BbiGnpaiOTC^ paBHbiMM nepuweTpy ceneHna 
oAHoro Bn6paTopa. 

3. AHTeHHa no n. 1, OTJiunaiomaflCfl TeM, hto 
nepuMeTp ceneHUfl KopoTK03aMbiKaTeny? paBeH 
nepuMeTpy ceneHun Bn6paTopa. 

4. AHTeHHa no n. 1, OTJiMHafou^apcH TeM, hto 
ee Tpui Bn6paTopa pacnono>KeHbi no npflMo^ 

ni/lHMH. 

5. AHTeHHa no n. 4, OT/iHHaK)iAaflCfl TeM, hto 
L^eHTparibHbiM BM6paTop HMeeT sneicrpuMecKyio 
AnnHy 3x B /4, a 6oKOBbie BuSpaTopbi 

COOTBeTCTBeHHO 3neKTpMHeCKMe ATlMHbl 3xJ4 M 

3V 4 - 

6. AHTeHHa no n. 1, oTnHHaiomaflCfl TeM, hto 
Tpi/i Bn6paTopa pacnono>KeHbi b yrnax 
pa b h o6eAP© h Horo TpeyronbHMKa, npkineM yron 
npn BepuiMHe 6onbiue hjim paBeH tu/3. 

7. AHTeHHa no n. 6, OTJinnaiou^aflcq TeM, hto 

BMCpaTOp 3JieKTpMHeCKO^ ATiMHOM 3X B /4, 

pacnonoxeH b BepuiMHe paBHo6eApeHHoro 
TpeyronbHMKa, a Bn6paTopbi aneiapMHecKoCi 
AnnHoi^ 3%J4 n 3x^/4 pacnono>KeHbi b ymax 

npn OCHOBaHMM. 
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